Abstract
Introduction
The internet has become a key tool in health research -for searching literature, accessing data, delivering health interventions and, increasingly, collecting data. 1 Web-based quantitative surveys have many attractions, including the speed and low cost of data collection and data entry, increased perceived anonymity and access to large numbers of widely dispersed potential respondents. [1] [2] [3] [4] [5] However, web-based surveys also suffer from substantial limitations which have, to date, restricted their use as epidemiological tools. 1-3 5 For example, web-based surveys rely entirely on self reported data, multiple responses from the same individual can be hard to prevent, and, as respondents are often recruited via on-line advertisements or posts to websites, response rates can be difficult to calculate. Perhaps most importantly, however, web-based surveys require respondents to have both access to the internet and the necessary computing skills to complete the survey. In line with current variations in internet use, 6 respondents to web-based surveys are generally younger than the population as a whole. 7 8 Other demographic trends in internet access -users tend to be more likely to be male and socio-economically affluent 6 -are a potential source of bias but have not been consistently reflected in responses to web-based surveys. 2 There is evidence that both psychological and behavioural questions asked via webbased surveys are answered similarly to the same questions asked via traditional pen and paper questionnaires. [9] [10] [11] This suggests that any differences seen in web-based surveys compared to traditional questionnaires reflect differences in the people responding to the different data collection methods, rather than differences due to how the questions are asked. Whilst the demographics of those with and without access to the internet in the UK are regularly reported, 6 the health behaviours of those who choose to take part in web-based surveys, compared to the wider population, are not known.
We compared the health behaviours of those responding to a web-based health and lifestyle survey advertised on regional TV and radio news with regional results from a large national health and lifestyle survey. The results will provide important comparative information for others planning web based surveys on health topics. were assumed to be duplicates and excluded from the analysis.
Methods
We compared the health behaviours of respondents to the web-survey to those of the regional population using results from the Health Survey for England (HSE) 2003.
The HSE is a large annual national survey of almost 15 000 adults in England. The majority of data is collected during a face-to-face interview but height and weight are measured directly. 12 The most recent year for which regional results from the HSE have been published -with key results published for participants in each of the nine local government office regions in England -is 2003. 13 As the government office regions do not match exactly BBC regional news regions, we used postcodes to select for inclusion those respondents to the web-survey living in the Government Office for the North East (GONE) region (see: http://www.gos.gov.uk/national/).
We also used postcodes to determine the super output area (lower level) of residence Whilst there was no difference in the proportion of women in the web-survey compared to the regional population as a whole, both men and women responding to the web survey tended to be younger and from less deprived areas than the population of the GONE region as a whole (Table I) . In order to take account of these age and deprivation differences, responses to the web-survey were weighted to reflect the age and IMD 2004 structure of the GONE region -using five age group and five deprivation groups. Sex-specific results are presented throughout.
Results
A total of 1740 responses to the web-based survey were received. Of these, 1160 (67%) included sex, age and a postcode in the GONE region. 
Discussion
We compared the health behaviours of respondents to a web-survey advertised on regional TV and radio news with regional results from a large national face-to-face interview survey (the HSE 2003), weighting web-survey responses for age and deprivation to match the regional population. There was evidence that mean BMI and portions of fruit and vegetables consumed per day by web-survey respondents were greater than estimates for the regional population. In addition, patterns of activity, alcohol consumption (in women only) and cigarette smoking differed between websurvey respondents and the regional population. Web-survey respondents reported medium activity levels more often and low activity levels less often than the regional population. Female web-survey respondents reported not drinking at all less often than the regional population. Web-survey respondents reported being current and ex-smokers less often and never-smokers more often than the regional population.
Before population age and deprivation weights were applied, there was also evidence that those responding to the web-survey were younger and lived in less deprived areas than the regional population as a whole.
The demographic distribution of respondents to our web-survey echo previous findings that younger individuals are more likely to take part in web-surveys. 7 8 Previous data on the socio-economic characteristics of respondents to web-surveys is conflicting, 2 but the patterns seen in our work reflects current internet usage data from the UK with more affluent individuals having greater internet access than more deprived individuals. 6 We did not find any difference in the gender balance of respondents to the web-survey compared to the population from which they were drawn and it is possible that the greater tendency for women to complete health related surveys effectively 'cancels out' any preponderance of men amongst internet users. 2 Although we applied weights to take account of the differing demographic structure of respondents to the web-survey compared to the regional population, these were somewhat crude and did not remove all differences -in particular, female web-survey respondents were significantly younger than the female regional population, even after weights were applied. It, therefore, remains possible that the differences in health behaviours seen between respondents to the web-survey and participants in the HSE 2003 were due to the socio-demographic differences between the groups. It is also possible that there was response bias with those choosing to respond to the websurvey having greater interest in health issues and greater health related knowledge than the general population. Respondents to the web-survey may, thus, have been more likely to know and report the 'correct', rather than 'true', answer than HSE 2003
participants. This does not explain the BMI differences seen with web-survey respondents having greater mean BMI than HSE 2003 participants. Body mass index is a calculated variable and the 'correct' weight to report for any given height is not generally publicised by health promoters in the same way that the 'correct' fruit and vegetable consumption or smoking status is.
The web-survey was fast and cheap to produce and conduct. There were no data entry costs. However, the survey was subject to many of the limitations of web-surveys that have been extensively described. 1-3 5 We relied on self reported data and could not prevent individuals submitting more than one response although we did attempt to exclude duplicate responses using by excluding responses that had the same IP address, age, sex and postcode as previously submitted responses. In addition, as we were unable to determine who was exposed to the various TV and radio invitations to take part in the survey, we were unable to calculate a response rate. The characteristics of those who took part are also likely to be influenced by our method of recruitment -invitations on regional TV and radio news. Furthermore, as we did not include a question on how people found out about the survey, we were unable to distinguish between those who were directed to the survey via the TV and radio broadcasts and those who found the survey independently. As such, our results reflect those who choose to take part in web-surveys from amongst those who watch and listen to regional TV and radio, or independently found the survey on-line, and not necessarily those from the whole population who would choose to take part in websurveys.
Although we have assumed throughout that regional HSE 2003 data gives an accurate portrayal of current health behaviours living in the GONE region, this may not be the Where changes have occurred, these are not universally in either the more or less 'healthy' direction -for example whilst mean BMI in women increased from 26.7 to 26.9, mean portions of fruit and vegetables consumed per day in women also increased from 3.5 to 3.8. Such small changes over time are unlikely to change the overall pattern of results seen here.
Conclusions
We have found that conducting a web-based health and lifestyle survey advertised on regional news media is fast, cheap and relatively easy. We collected usable data and found that respondents were more likely to be younger and live in less deprived areas than the population from which they were drawn. When weights were applied to take account of these socio-demographic differences, web-survey respondents differed from the best available data on the population in terms of BMI, fruit and vegetable consumption, physical activity, alcohol consumption (in women only) and smoking characteristics -although the differences were not universally in the more or less 'healthy' direction. Given the potential benefits of web-based surveys, further work is justified exploring who responds to web-based health and lifestyle surveys and whether or not more representative samples can be obtained. 
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Key points
• conducting a web-based health and lifestyle survey advertised on regional news media was fast, cheap and relatively easy and may be a useful way for public health practitioners to collect data
• respondents to the web-survey differed from the population in terms of BMI and fruit and vegetable consumption, physical activity, alcohol consumption (in women only) and smoking characteristics -although not universally in the more or less 'healthy' direction
• further work is justified exploring who responds to web-based health and lifestyle surveys and whether or not more representative samples can be obtained 
